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(54) Joining of Silicon Carbide Bodies 



(57) Carbon material is sandwiched between two surfaces of reaction-bonded silicon carbide bodies and 
molten silicon is caused to flow between the surfaces and react with the carbon material to convert it to 
silicon carbide and bond the surfaces together. The carbon material may for example be colloidal graphite or 
graphite paper and may be mixed with silicon and/or silicon carbide powders. The molten silicon may be 
supplied from a paste including silicon powder which is applied to the bodies being joined so that it can flow 
between the surfaces to be bonded. The silicon in the paste may be protected from oxidation by a layer of 
carbon and/or glass. 
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SPECIFICATION 

Joining Silicon Carbide Bodies 

This invention relates to the joining of silicon 
carbide bodies. 
5 Reaction-bonded silicon carbide bodies are 
produced by reaction sintering of a coherent 
mixture (or green body) of carbon and silicon 
carbide powders in the presence of molten silicon 
whereby the carbon in the mixture is converted to 

1 0 bonding silicon carbide and a substantially 
continuous silicon carbide matrix is formed in a 
substantially continuous free silicon phase. The 
present invention seeks to provide a bond 
between two such reaction-bonded silicon 

1 5 carbide bodies. 

According to the invention carbon material is 
sandwiched between surfaces of two reaction- 
bonded silicon carbide bodies to be joined and 
molten silicon is caused to flow between the 

20 surfaces and react with the carbon material to 
convert it to silicon carbide and provide a bond 
between the surfaces. 

During the reaction between the carbon 
material and the molten silicon swelling occurs 

25 and the carbon material may be so arranged (and 
the quantities and reactants selected) that any 
gap between the surfaces to be joined is filled by 
expansion of the carbon material on its 
conversion to silicon carbide and by the molten 

30 silicon. It is intended that the carbon material and 
the silicon carbide formed from it should provide 
capillary passages through which the molten 
silicon is drawn and the carbon material is 
selected accordingly, depending on the gap 

3 5 between the surfaces to be joined. This gap is 
sometimes only narrow by virtue of careful 
machining of the surfaces to be joined and with a 
gap of, say, 0.05 mm the surfaces may be coated 
with colloidal graphite. With slightly wider gaps 

40 graphite paper may be used as the carbon 

material and with still wider gaps carbon material 
may be mixed with silicon and/or silicon carbide 
powders to provide a filler for the joint. 
The silicon needed to flow between the 

45 surfaces to be joined may be supplied from a local 
source by forming the silicon as powder into a 
paste with, say, an epoxy resin and disposing the ' 
paste on the bodies being Joined where, on raising 
the temperature to melt the silicon, the molten 

50 silicon can flow between the surfaces to be joined 
and contact the carbon material sandwiched 
between these surfaces. Unless a vacuum or inert 
atmosphere is maintained about the parts being 



joined the silicon paste has to be protected from 
55 oxidation during heating to melt the silicon. 
Accordingly a layer of carbon and/or a suitable 
glass may be provided over the outer surface of 
the paste when it is disposed on the bodies to be 
joined. 

60 The silicon may contain alloying elements as 
disclosed In British Patent Specification No. 
1 ,3 1 5,3 1 9 which help to wet the surfaces to be 
joined. 

As an example of one way of carrying the 
65 invention into effect a spigot joint may be made 
between two tubes of reaction-bonded silicon 
carbide by wrapping graphite paper around the 
male spigot, inserting a graphite paper washer 
between abutting faces of the two tubes, or both, 
70 and firing the joint in contact with silicon by 
induction heating to 1400°C at a high frequency 
of at least 400 Hertz. 

CLAIMS 

1 . The bonding of surfaces of two reactlon- 
75 bonded silicon carbide bodies by sandwiching 
carbon material between the surfaces to be joined 
and causing molten silicon to flow between the 
surfaces and react with the carbon material to 
convert it to silicon carbide. 
80 2. The bonding of surfaces as claimed in Claim 
1 wherein the carbon material is colloidal 
graphite. 

3. The bonding of surfaces as claimed in Claim 
1 wherein the carbon material is graphite paper. 
85 4. The bonding of surfaces as claimed in Claim 
1 wherein the carbon material is mixed with 
silicon and/or silicon carbide powders. 

5. The bonding. of surfaces as claimed in Claim 
1 wherein the moiten silicon Is supplied from a 

90 paste including silicon powder disposed on the 
bodies being joined where on melting the silicon 
can flow between the surfaces to be bonded. 

6. The bonding of surfaces as claimed in Claim 
5 wherein the silicon is protected from oxidation 

95 by a layer of carbon over the outer surface of the 
paste when it is disposed on the bodies being 
joined. 

7. The bonding of surfaces as claimed in Claim 
5 wherein the silicon is protected from oxidation 

1 00 by a layer of glass over the outer surface of the 
paste when it is disposed on the bodies being 
joined. 

8. The bonding of surfaces as claimed in any 
preceding claim wherein the molten silicon 

1 05 contains alloying elements. 
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